. 3D reconstruction of z-stacks of transmitted and GFP images. Related to Figure S2 . 
Supplemental Experimental Procedures

Immunofluorescence staining
Immunofluorescence staining was performed on cryo-sections using rat-anti mouse-FLK1 (BD Pharmingen), chicken anti-GFP (Novus Biological), rabbit anti-RFP(MBL), rabbit anti-Smad1/5 and rabbit anti Bmi1 (Cell Signalling) followed by secondary staining with anti-rabbit AlexaFluor555, anti-rabbit AlexaFluor647, anti-rat AlexaFluor647 (Invitrogen) anti-chickenAlexaFluor488 (Jackson Immuno research) and mounted with ProLong Gold antifade reagent with DAPI (Molecular probes). Images were taken with a Low-light ZeisAxiovert 200M system and an AndoriXon DU888+ camera.
Gene expression analysis
Total RNA was extracted using the RNAeasy micro kit and transcribed with Superscript RT kit (Invitrogen) and random hexamer oligos. Real-time PCR was performed using the TaqMan assay (Applied Biosystems) and universal probe library (Roche) and run on an ABI 7900 system (Applied Biosystems).
Microarray analysis
Total RNA was extracted from triplicate biological samples and RNA amplification was performed using the SuperAmp kit preparation kit (Miltenyi). Gene expression analysis was performed using the Affymetrix GeneChip Mouse exon 1.0 ST Array. Gene expression data were processed using RMA (Irizarry et al., 2003) and differential expression was calculated using LIMMA (Smyth, 2004) (Wettenhall and Smyth, 2004) . The GEO accession number for the study is GSE64377 (http://www.ncbi.nlm.nih.gov/geo/). Clustering of the Affymetrix samples described in figure 2 and sample GSM721028 from data set GSE29112 was performed after cross-platform normalization. Briefly, a set of genes (n=15786) with probesets represented on the two platforms were identified. For each gene, a gene-level summary was calculated by taking median of the expression of the corresponding probesets. Then cross-platform normalisation method Distance Weighted Discrimination (DWD) as implemented in the R package CONOR (Rudy and Valafar, 2011) (Empirical comparison of cross-platform normalization) was applied to all 6 samples from our Affymetrix experiment and the sample in GSE29112 (GSM721028). Then PCA and hierarchical clustering approaches were used to cluster these samples. The list of endothelial genes plotted in Figure S3 is taken from the Endothelial Cell Biology RT 2 Profiler PCR Array (Qiagen).
Single-cell gene expression analysis
Single-cell gene expression analysis was performed using 96.96 Array (Fluidigm) on the BioMark HD platform. cDNA synthesis and specific gene target amplification was performed using the CellsDirect One-Step qRT-PCR kit (Invitrogen) as previously described (Moignard et al., 2013) . The 0.2x assay mix contained a mix of primers from Sigma and probes from the universal probe library (Roche). Raw Ct data were collected from the Fluidigm Data Collection software. Amplification curves were filtered using a threshold of 0.65. Samples not expressing any of the housekeeping genes were excluded from the analysis. Expression values over the cut-off value were set to 26. Hierarchical clustering, PCA plot and violin plots were performed in R either using the Singular analysis toolset 3.0 (Fluidigm) or custom scripts. List of primers used in the specific target amplification is shown below.
Western blot
Proteins were extracted from the cells with radio-immune precipitation assay buffer (RIPA) supplemented with proteinase inhibitors (Roche). Protein concentration was measured with the Bradford assay. Protein lysates were subjected to SDS-PAGE followed by transfer to PVDF membranes. Specific proteins were detected with rabbit anti-FLAG (Sigma), mouse anti-PCNA (BD Biosciences), mouse anti-β actin and rabbit anti-Ubiquitin H2A(Lys119) (Cell Signaling).
Whole mount imaging
For whole mount imaging embryos were processed according to (Yokomizo et al., 2012) using rat anti-mouse CD31 (BD Biosciences), rabbit anti-GFP (MBL), anti-rabbit AlexaFluor488 and anti rat Alexa Fluor647 (Invitrogen). Images were taken using a Leica two photon confocal microscope.
Time-lapse live imaging
E7.5 ETV2::GFP embryos were dissected in DMEM medium containing 5%FCS and 25mM HEPES. Embryos were subsequently cultured in 50% rat serum, 10% FCS, 40% DMEM without phenol red supplemented with 2mM L-Glutamine, 0.1mM 2-ME and 1mM sodium pyruvate. Time-lapse movie acquisition was performed using a Nikon Eclipse Ti confocal microscope equipped with a 20X lense as previously described (Yamanaka et al., 2007) . Analysis of cell tracking was performed with IMARIS software (BITTPLANE).
Silencing of Bmi gene by siRNA transfection
Cells sorted from E8.5 embryos were seeded on fibronectin coated plates and transfected with either Silencer select negative control siRNA2 (4390846, Ambion Life technologies) or a combination of 2 siRNAs targeting Bmi1 (silencer select pre-designed siRNAs, siRNAID:s63005: sense: 5'-GAGCAGAUUGGAUCGAAAtt-3', antisense: 5'-UUUCCGAUCCAAUCUGCUCtg-3', siRNAID:s63006: sense: 5'-CGCUAAUGGACAUUGCCUAtt-3', antisense: 5'-UAGGCAAUGUCCAUUAGCGtg-3'). Transfection was performed using the Lipofectamine RNAiMax reagent (Life technologies) according to the manufacturer's instructions. 16 hours following transfection the medium was changed and OP9-GFP stroma cells were seeded in the culture to provide support. Two days later the OP9-GFP cells were excluded by FACS sort and the siRNA-treated embryo derived cells were processed for gene expression analysis..
